The aim of the study was to investigate the influence of added natural mineral adsorber zeolite (clinoptilolite) 
INTRODUCTION
In animals with epitheliochorial type of placenta, such are lows, transplacental passage of immunoglobulin molecules is totally prevented. Calves are born with almost no serum Ig under physiological conditions and aquire passive immunity by absorbing immunoglobulins from the colostrum Stott and Fellah, 1983; Weaver et al., 2000) . The importance of colostrum for growth and health of newborn offspring is well known (Hammon and Blum, 1998; Blum and Hammon, 2000) In bovine colostrum, the antibody (immunoglobulin) provides a major antimicrobial effect against a wide range of microbes and confers passive immunity until the calf's own immune system has matured (Korhonen et al., 2000) . However, intestinal absorption of maternal Ig from the colostrum plays a vital role during early neonatal life. This ability to absorb whole proteins is limited to the first 24-38 hours of life. Most macromolecules are pinocytosed by intestinal epithelial cells. It has been established that enterocytes, having membrane receptors for the Fc fragment are capable of transfering intact immunoglobulin molecules. In general, permeability of the intestinal epithelium is highest immediately after birth, but 50% lower within six hours, because the intestinal cells that absorb Ig are replaced by a more mature cell population (Tizard, 1996) . Absorption of all Ig classes will drop to a relatively low level after approximately 24 hours (Vukoti} 1967 (Vukoti} , 1972 Franklin et al., 2003) . Numerous authors consider that 38 hours after birth the absorption of immunoglobulins from colostrum has ceased.
Since colostral Ig are the key factor of humoral immunity in newborn calves and during the first few weeks of their life, many authors have studied conditions under which the degree of absorption of colostral immunoglobulins (Ig) may be increased (Denise, 1989; Hopkins et al. 1997; Davenport et al., 2000) . A number of authors investigated factors such as the way in which colostrum is fed to calves (suckling their dams or nipple pail feeding) (Kruse et al. 1970) , the time at which colostrum was first ingested , the effect of the concentration of immunoglobulins in the colostrum (Stott et al. 1981; Pritchett et al. 1991 ) the extent of concentration of immunoglobulins in the colostrum (Devery-Pocius and Larson, 1983) and the efficiency of absorption of Ig by the calf (Matte et al 1982; Besser et al. 1985; Morin et al. 1997) . Stoji} et al. (1995; , examined the effects of a clinoptilolite based adsorber added to the colostrum on the degree of absorption of colostral immunoglobulin G in newborn animals. They showed that a clinoptilolite based mineral adsorbent in the colostrum 5 g/L suspension leads to a significantly higher absorption of colostrum IgG in newborn calves and piglets. The effects of a mineral adsorbent, based on clinoptilolite, have been widely applied in domestic animals in the last ten years (Toma{evi}-^anovi} et al. 1994; Petrovi} et al. 1995; Stankov et al. 1992; Raji} et al., 1995; Stoji} et al., (1995; .
The aim of our investigation was to determine the effect of a clinoptilolite based adsorber added to colostrum on the serum concentrations of immunoglobulin G in newborn calves, fed different amounts of colostrum, during the first 48 hours of life.
MATERIAL AND METHODS

Animals.
The experiment was carried out using two experimental groups (n=30) and two control groups of newborn calves (n=30). In the experimental groups 5 g per liter of clinoptilolite was added to each colostrum sample.
Groups were treated as follows:
Blood sampling.
Blood samples were taken from the jugular vein of calves immediately after birth, before colostrum intake, and then 6, 24 and 48 hours after birth. After spontaneous cougulation at room temperature, the serum was separated and frozen at - Colostrum samples were collected from the mothers of the newborn calves. Samples of colostrum were taken immediately after birth (before colostrum intake), and at 12 hours intervals. After casein precipitation with 2% acetic acid, colostral serum was separated and stored at -20 o C.
Mineral adsorber. The examined mineral adsorber was obtained by technological preparation of the zeolitic tuff from the Zlatokop (South Serbia, SCG) deposit.
Mineral composition: the basic component is clinoptilolite with the presence of quartz and plagioclase. Clinoptilolite (Minazel -S, ITNMS, Beograd, Serbia and Montenegro) suspension was prepared according to the producer's instructions.
Methods
Immunodiffusion. Immunoglobulin G concentrations in the blood sera of calves and colostral sera were determined using double immunodiffusion on commercial RID plates (INEP-Zemun, SCG).
Electrophoresis. Separation of electrophoretic fractions of blood serum proteins was performed using high voltage agarose gel electrophoresis. Fractions were stained with Amido-Black.
Statistical analysis. The results are expressed as mean (M), standard deviation (SD), standard error (SE) and variation coefficient (CV%). The significance of differences between groups was calculated using Students t-test.
RESULTS AND DISCUSSION
Concentrations of serum immunoglobulin G in calves of the experimental and control groups before (0h) and after colostrum intake (6h, 24h, and 48 hours after birth) are shown in Table 1 Data in Table 1 . reveals the presence of imunoglobulin G in the blood from both experimental groups and control groups before colostrum intake. At birth IgG was detected in most precolostral newborn calves. Mean IgG concentrations in the serum of newborn calves from both groups were low 1. Significantly higher concentrations of serum IgG were found in calves from the experimental group II (1.5+ group) compared to the control group II (1.5-group) 6 (p<0.001), 24 (p<0.01) and 48 (p<0.05) hours after birth. The difference in the mean concentration of IgG between experimental group I and control group I was higher at 6 hours after birth (p<0.05). Significantly higher concentrations of serum IgG were found in calves from both experimental groups. The results clearly indicate that a clinoptilolite based mineral adsorber in the colostrum led to a significant increase of IgG concentrations in the blood of newborn calves. Our data for IgG concentrations are in accordance with previous studies by Stoji} et al. (1995 Stoji} et al. ( , 1998 . They found that a 5 g/L clinoptilolite suspension in the colostrum leads to a significantly higher absorption of colostrum IgG in newborn calves. In those experiments calves received the full ration of colostrum in all experimental groups. An experiment carried out on piglets showed similar results (Stoji} et al., 1998) . Our values obtained for the control group, correspond to the values found by other authors (Stott et al.1979; Logan, 1981; Matte et al.1982 ; Korhonen et al. 2000) .
Our results showed too, that the mean concentration of IgG between experimental group I (0.75+ group) and control group II (1.5-group) was not statistically significant. Therefore, imunoglobulin G concentrations in the sera of calves which received 0.75 L of colostrum with clinoptilolite were almost equal to imunoglobulin G concentrations in sera of calves which received 1.5 L of colostrum at 6 hours after birth (this effect being present at 24 and 48 hours after birth) (Figure 3. ).
It can be seen that calves which received an insufficient amount of colostrum with clinoptilolite had the same concentrations of serum IgG compared with the calves which received the full ration of colostrum. These data additionally support the above mentioned opinion about the possiibble mode of clinoptilolite action to increase the absorption of colostral IgG. Calves absorbing high amounts of maternal antibodies are at a significantly lower risk of neonatal septicemia and death than those receiving inadequate amounts (Donovan et al. 1987; Weaver et al. 2000) . The IgG concentrations found in the colostrum in both groups (experimental and control groups) involved in our experiment are presented in table 3. From the data presented in Table 3 . it is obvious that there was no significant difference in the mean IgG concentrations between the colostrums ingested by calves in the experimental and control groups.
We confirmed our results using agarose gel electrophoresis of the serum ( 
